Technicon autoanalizer, ferricyanide method. Those found to be diabetic according to the WHO criteria set in 1980, and also the control group drawn from the normal sample matched with the diabetic group on sex, age, BMI, and socioeconomic level, were reexamined for signs, symptoms, and complications of diabetes mellitus. Chest X-ray and ECG examina tion were carried out in the nearest municipal hospital. Ophthalmoscopic examination was performed with fully dilated eyes. Blood examination was performed as well as urine examination for proteinuria (sulfosalicylic method).
Subjects were questioned about their diets and these were analyzed by a competent dietician.
Part of the data were analyzed using the ADDS M 6210 compurer at the data analysis laboratory of the Department of Public Health and Preventive Medicine, Faculty of Medicine, University of Indonesia.
The diagram below shows the sequence of activities during the study.
RESULTS
The details of the study population are presented together with the sex, age, BMI, socio-economic specific prevalence in Tables 1, 2 , and 3.
The response rate was 75%. Non-responders were mostly from the low and high socio-economic level groups.
The distribution of 2-hr plasma glucose in the study population showed a unimodal distribution with skewness to the right. In each of the age groups we found a similar distribution, except in the 55-64 age group, which had the highest this study was 1.2:1. As for socio-economic conditions, we found that diabetes mellitus was signifi cantly more prevalent in the high level group than in the medium and the low level groups (the prevalence being 4.5%, 1.75% and 0.9% respectively, p <0.01), but there was no significant difference between the medium and the low level groups (Table 2 ).
In agreement with other studies, we found the prevalence of diabetes mellitus to be significantly higher among the obese compared to the normoweight and underweight groups (obese 6.69%, normoweight 0.95% and underweight 0.4%, p<0.01) but there was no significant difference between the obese and the overweight group (6.7% and 3.7% respectively, p > 0.05). Among diabetics, we found 20/44=45% of them to be obese, 9/44=20% overweight, 11/44=25% normoweight and only 4/44=9% underweight (Table 3) . Even after adjustment for age and sex, the obese group still shows a higher prevalence than other groups. Further analysis of the role of the risk factorssex, socio-economic standing and obesity -in the development of diabetes mellitus showed that the greatest association occurred between obesity and diabetes mellitus.
Racial differences in the prevalence of diabetes mellitus have been observed in several studies. We found a prevalence of 4.95% in the Chinese origin group compared to 1.36% in the Indonesian group (p <0.01) ( Table 4) .
A positive family history of diabetes mellitus was found in 27% of the diabetics and 15% of the control group (p>0.05). The complications in the diabetic patients in this survey will be reported in another paper.
As for the dietary analysis, we found no significant difference between diabetics and controls regarding the total amount of caloric intake, percentage of carbohydrate, percentage of protein, percentage of fat intake or percentage of refined carbohydrate (Table 5 ). However in the high socio-economic-diabetic group, we found a significantly higher total caloric intake than in the high socioeconmic control group (p <0.05) ( Table 6 ).
DISCUSSION
The prevalence of diabetes in this study (1.6%) was similar to that reported by Adam7), in Ujungpandang, Indonesia (1.5%), in an urban population at the medium socio-economic level, using WHO criteria 1980, although his study dealt with a rather selective population 7). Sutardjo8) found a higher prevalence (2.3%) using the 75 g glucose load for the positive urine serene, setting the cut-off level at 160mg/100ml5). This higher prevalence seems to have been the result of cosanguineous marriages and the higher socio-economic conditions in his sample population and also the lower cut-off level.
Bunnag in Thailand9), during a routine general check up of 1,330 government bank officers in Bangkok, found 3.2% to be diabetic. In Indonesia, general check ups for government officers are performed only on the high ranking officers. If this is also the condition in Thailand, the higher prevalence might be the result of the higher socio-economic level of the population studied.
Mustaffa in Malaysia10) found a prevalence of 2.1% among 89,208 admissions to the Kualalumpur General Hospital, while Yeo11) in a national survey in Singapore found the prevalence of diabetes mellitus to be 1.99% based on 2-hr venous blood glucose z 140mg/100ml following administration of 50g glucose. Their findings agree quite dosely with ours.
The tendency toward bimodal distribution in 2 hr plasma glucose values is similar to the results of studies on populations with a high prevalence of diabetes mellitus in Pima Indian") and Nauruan13). The lends support to the usefulness of the new WHO criteria 1980. As can be seen from the diagram, the intersection is also around 200mg/100ml.
As for differences between the sexes, our male to female ratio (1.2: 1) is similar to that found by Adam (1.6:1)7) and also by Sutardjo in Semarang (1.2: 1)8). The same ratio was also true for other Asian countries studied by Yeo in Singapore (1.4: 1)") and Mustaffa (1.3: 1)10). In Thailand, however, diabetes was found to be more common in females (2.5: 1)9>. A slight male preponderance is similarly found in other Asian countries. The Shanghai Diabetes Research group found a ratio of 1.02:114). Gupta found an even higher male preponderance15). Although female preponderance is apparent in the modern American population, male preponderance was also reported.
We found a significant difference between high and low socio-economic groups (p <0.01). Gupta15) also found that in urban populations the prevalence of diabetes increases in the higher income groups (p <0.05) in contrast to the rural population in which he found no significant difference between different income groups. The majority of the studies reported a higher prevalence in the high socio-economic level groups, similar to our result.
Obesity has been incriminated by several authors as an important factor in the development of diabetes mellitus1, 2, 12, 13, 16, 18) In this study we also observed a relationship between higer B.M.I. values and higher prevalence rates of diabetes ; and after further determination of the degree of association between sex, socioeconomic conditions, obesity and the prevalence of diabetes, we found that obesity has the highest degree of association of all these factors. Obesity was seen in 45% of our diabetic patients. Adam reported similar results (obesity 39%, nor moweight 41% and underweight 19.5%)7). However, Sutardjo8) reported that only 21.8% of his diabetics were overweight. 44.3% of the diabetic patients in Singapore"), 52% of the diabetics in Malaysia10) and 42% of the diabetic patients studied by Bunnag in Thailand were reported to be overweight9).
A higher prevalence of diabetes among the population of Chinese origin in our study (4.97%) was in contrast to the Singaporean study 1980, which reported the lowest prevalence in the Chinese group (1.55%) 11, 17) , as compared to the Malay (2.43%) and Indian groups (6%). A study in Shanghai reported a low prevalence of diabetes among the Chinese (1.02%)' > This difference might be the result of higher socio-economic conditions in our sample of Chinese origin, of which most are merchants.
The fact that positive history of diabetes did not differ significantly between diabetics and controls suggests that genetics is not the only factor in the develop ment of diabetes mellitus. Environmental factors also play an important role. Positive family history was found in only 11% of the Malaysians10), while in Singapore there were 12.7% with positive history in Indians, 10.9% in Malays and only 6% in Chinese"). Positive family history is rather difficult to obtain especially in the low socio-economic and uneducated groups.
Our dietary analysis findings support the idea that quantitative dietary constituency was not critical in the development of diabetes mellitus1,18). Per centages of refined carbohydrate ingestion were not significantly different in our study in contrast to the famous Yemenite study by Cohen19) and the Hawaiian migrant study by Kawate20).
A significantly higher total caloric intake was found in the high socio-econo mic diabetic group compared to the high socio-economic normal control group supporting the view that total caloric intake was important in the development of diabetes mellitus1,18).
SUMMARY AND CONCLUSIONS
The prevalence of diabetes in an urban population in Koja Utara subdistrict of Jakarta is 1.63%.
The prevalence of diabetes increases with age. The tendency toward bimodality in the 55-64 age group of our study lends support to the usefulness of the WHO criteria 1980.
There is no difference between the sexes. Male to female ratio was 1.2:1.
There is a higher prevalence of diabetes among the obese, and the obese and overweight comprise 65.9% of diabetics.
Obesity seems to be an important risk factor in the development of diabetes.
There was a higher prevalence of diabetes in the high socio-economic level group than in the low one. The group of Chinese origin showed a higher prevalence of diabetes than the other groups.
A positive family history of diabetes was found in 27% of our diabetic patients. Dietary recall analysis revealed no significant difference in the percentage of carbohydrate, protein, fat, or in the percentage of refined carbohydrate. However, total caloric intake was significantly higher in the high socio-economic diabetic group. Total caloric intake seemed to be more important than quantita tive dietary factors.
